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ABSTRACT 

Type 2 diabetes was a chronic condition that increasingly affected individuals across the age spectrum, with 
significant implications for glycemic control and the development of complications. This review comprehensively 
examined age-related differences in glycemic control and the incidence of diabetes-related complications, 
highlighting the contrasting experiences of younger and older patients. This review paper utilized a systematic 
literature search across multiple databases to gather and analyze studies assessing the impact of age on glycemic 
control and complications in type 2 diabetes. Evidence suggested that younger individuals often exhibit poorer 
glycemic control, characterized by higher HbA1c levels and increased cardiovascular risk factors, compared to 
older adults who may achieve better glycemic management despite a higher prevalence of complications. The 
underlying mechanisms for these differences were explored, including variations in disease pathophysiology, 
treatment responses, and lifestyle factors. Understanding these age-related disparities was crucial for tailoring 
diabetes management strategies to optimize outcomes across different age groups. 

Keywords: Glycemic control. Type 2 diabetes, Microvascular and macrovascular complications, Complications in 
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INTRODUCTION 


Type 2 diabetes is a progressive disease that 
disproportionately affects older adults [1]. As the 
global population ages, understanding the 
relationship between age, glycemic control, and 
diabetes complications is crucial for optimizing 
management strategies and improving outcomes 
[2]. Several studies have investigated age-related 
differences in glycemic control and the development 
of complications in type 2 diabetes, with varying 
results [3]. Some research suggests that younger 
patients, particularly those diagnosed between ages 
30 and 65, tend to have worse glycemic control 
compared to older individuals diagnosed at age 65 or 
later [4]. This may be due to differences in disease 
pathophysiology, with younger-onset diabetes 
characterized by greater insulin resistance and more 
rapidly increasing glucose levels [5]. However, 
other studies have found that older patients have 
poorer glycemic control, potentially due to factors 
such as increased insulin resistance, impaired insulin 


secretion, and age-related comorbidities [6]. 
Diabetes complications, including cardiovascular 
disease, nephropathy, neuropathy, and retinopathy, 
are closely linked to the duration and degree of 
hyperglycemia [7]. Younger patients with type 2 
diabetes are at a higher risk of developing these 
complications due to their earlier exposure to 
hyperglycemia [8]. Additionally, younger patients 
tend to have a higher prevalence of adverse 
cardiovascular risk factors, such as dyslipidemia, 
obesity, and smoking, further compounding their 
risk [9]. This review aims to comprehensively 
examine the current evidence on age-related 
differences in glycemic control and the development 
of complications in type 2 diabetes. By synthesizing 
data from multiple studies, we will provide a clearer 
understanding of the complex relationship between 
age, glycemic control, and diabetes outcomes. The 
findings will have important implications for 
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tailoring management strategies and optimizing care 
for patients across the age spectrum. 

GLYCEMIC CONTROL AND AGE 
Glycemic control in type 2 diabetes varies 
significantly with age, and understanding these 
differences is crucial for effective management and 
treatment strategies. Research indicates that older 
adults often exhibit better glycemic control 
compared to their younger counterparts [10], a 
finding that may seem counterintuitive given the 
progressive nature of diabetes. 

i. Age and Glycemic Control: Several 
studies have reported that adults aged 60 
and older tend to have lower glycated 
hemoglobin (HbAIc) levels than younger 
individuals [11]. For instance, a cross- 
sectional analysis from the National Health 
and Nutrition Examination Survey 
(NHANES) revealed that younger patients 
(under 60 years) had a higher prevalence of 
HbA Ic levels above 7% compared to older 
patients, suggesting poorer glycemic 
control among the younger demographic 
[12]. This trend has been attributed to 
multiple factors, including differences in 
disease duration, treatment adherence, and 
lifestyle choices [13]. Younger adults with 
type 2 diabetes are often more likely to be 
obese, have adverse cardiovascular risk 
profiles, and engage in less physical 
activity, all of which can contribute to 
poorer glycemic control [14]. Additionally, 
younger patients may experience greater 
insulin resistance and beta-cell dysfunction 
earlier in the disease process, leading to 
more rapid deterioration in glycemic 
control compared to older patients who 
may have more stable metabolic profiles 
[15]. 

ii. Complications and Management 
Implications: Despite better glycemic 
control observed in older adults, they are at 
a higher risk for diabetes-related 
complications. Studies have shown that 
while older patients may achieve lower 
HbAic levels, they also experience a 
greater prevalence of complications such as 
cardiovascular disease, nephropathy, and 
neuropathy [16]. This paradox highlights 
the need for tailored management strategies 
that consider both age-related differences in 
glycemic control and the associated risks of 
complications.The improved glycemic 
control among older adults could be 
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influenced by several factors, including 
increased healthcare engagement and more 
intensive monitoring of their diabetes 
management [17]. Conversely, younger 
patients often require more rigorous 
treatment approaches to achieve optimal 
glycemic targets due to their higher 
baseline HbA1c levels and associated risk 
factors [18]. 

AGE AND DIABETES COMPLICATIONS 
Age significantly influences the prevalence and type 
of complications associated with diabetes, 
particularly in older adults [19]. As the population 
ages, understanding the unique challenges faced by 
this demographic is essential for effective diabetes 
management. 

i. Complications in Older Adults: Older 
adults with diabetes are at an increased risk 
for both microvascular and macrovascular 
complications [20]. Traditional 
microvascular complications, such as 
retinopathy, nephropathy, and neuropathy, 
remain prevalent among this age group 
[21]. For instance, studies indicate that 
older individuals with diabetes experience 
higher rates of end-stage renal disease and 
visual impairment compared to younger 
populations [22]. Additionally, 
macrovascular complications such as 
coronary artery disease and stroke are also 
more common in older adults, contributing 
to higher morbidity and mortality rates 
[19]. Research shows that the duration of 
diabetes plays a critical role in the 
development of these complications. Older 
adults with a longer duration of diabetes are 
particularly susceptible to severe outcomes 
[23]. For example, a study found that 
individuals aged 60-69 years with long- 
standing diabetes had significantly higher 
incidences of microvascular complications 
compared to those with shorter disease 
durations [24]. However, the risk of 
hypoglycemia also increases with age, 
particularly among those with longer 


diabetes duration, complicating 
management strategies [25]. 
ii. Geriatric Syndromes: Beyond traditional 


complications, older adults with diabetes 
are also more likely to experience geriatric 
syndromes such as cognitive decline, 
depression, falls, and functional disabilities 
[26]. The association between diabetes and 
cognitive impairment has been well- 
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documented; studies indicate that older 
adults with diabetes have a higher risk of 
dementia and cognitive decline compared to 
their non-diabetic peers [27]. This 
cognitive decline can further impair self- 
management abilities and adherence to 
treatment regimens [28]. Physical 
disabilities are another significant concern; 
older adults with diabetes often report 
difficulties in mobility and daily activities 
[29]. This is partly due to the direct effects 
of diabetes-related complications but also 
influenced by comorbid conditions such as 
cardiovascular disease and obesity. 
IMPLICATIONS FOR MANAGEMENT 
The management of diabetes, particularly in older 
adults, presents unique challenges that require a 
comprehensive and individualized approach. As the 
prevalence of diabetes continues to rise among the 
aging population, healthcare providers must adapt 
their strategies to address the complex interplay 
between age, glycemic control, and the risk of 
complications [30]. Older adults with diabetes are 
at an increased risk for both microvascular and 
macrovascular complications, including retinopathy, 
nephropathy, cardiovascular disease, and cognitive 
decline [31]. These complications can significantly 
impair quality of life and functional status. 
Therefore, clinicians must prioritize not only 
glycemic control but also the prevention and 
management of these complications. Acknowledging 
that older patients may have multiple comorbidities 
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and take numerous medications is essential for 
developing effective treatment plans [32]. 
Moreover, the heterogeneity within the older adult 
population necessitates tailored interventions. 
Factors such as functional capacity, cognitive status, 
and social support should be assessed to create 
individualized care plans that consider the patient's 
overall health and lifestyle [33]. For instance, while 
tighter glycemic control may be beneficial for some 
younger patients, older adults with a higher risk of 
hypoglycemia or those with limited life expectancy 
may require more relaxed glycemic targets to 
prevent adverse outcomes [34]. Education plays a 
vital role in effective diabetes management [35]. 
Healthcare providers should ensure that both 
patients and caregivers are well-informed about 
diabetes self-management practices, including 
recognizing signs of hypoglycemia and 
understanding medication adherence [35]. 
Additionally, regular screening for geriatric 
syndromes such as depression, frailty, and cognitive 
impairment should be integrated into routine 
diabetes care to enhance overall patient outcomes 
[36]. In conclusion, effective management of 
diabetes in older adults requires a multifaceted 
approach that addresses both glycemic control and 
the prevention of complications. By considering 
individual patient characteristics and needs, 
healthcare providers can improve the quality of care 
for older adults with diabetes, ultimately enhancing 
their quality of life and reducing the burden on 
healthcare systems. 


CONCLUSION 


In conclusion, age-related differences in glycemic 
control and complications in type 2 diabetes 
highlight the need for tailored management 
strategies that consider the unique challenges faced 
by patients across the age spectrum. Younger 
individuals often experience poorer glycemic control 
and a higher prevalence of cardiovascular risk 
factors, while older adults, despite achieving better 
glycemic management, are at increased risk for 
microvascular and macrovascular complications. 
These findings underscore the importance of 
individualized treatment plans that take into account 
not only age but also comorbidities, functional 
status, and patient preferences. Effective diabetes 


management should involve comprehensive 
assessments, including lifestyle factors and 
psychological well-being, to optimize care and 
improve patient outcomes. As the population 
continues to age, healthcare providers must 
prioritize research that addresses the complexities of 
diabetes management in older adults, ensuring that 
interventions are evidence-based and relevant to this 
demographic. By adopting a personalized approach, 
clinicians can enhance the quality of care for all 
patients with type 2 diabetes, ultimately reducing 
the burden of complications and improving overall 
health outcomes. 


REFERENCES 


1. Galindo RJ, Trujillo JM, Wang CC, McCoy 
RG. Advances in the management of type 2 
diabetes in adults. BMJ medicine. 2023;2(1). 


2. Alma'aitah OH, Demant D, Jakimowicz S, 
Perry L. Glycaemic control and its associated 
factors in patients with type 2 diabetes in the 
Middle East and North Africa: An updated 
systematic review and meta-analysis. Journal of 
Advanced Nursing. 2022 Aug;78(8):2257-76. 


This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 


any medium, provided the original work is properly cited. 


WWW. idosr.org 


3: 


10. 


Shamshirgaran SM,  Mamaghanian A, 
Aliasgarzadeh A, Aiminisani N, Iranparvar- 
Alamdari M, Ataie J. Age differences in 
diabetes-related complications and glycemic 
control. BMC endocrine disorders. 2017 
Dec;17:1-7. 

Uti, D. E., Igile, G. O., Omang, W. A., Umoru, 
G. U., Udeozor, P. A., Obeten, U. N., Ogbonna, 
O. N., Ibiam U. A., Alum, E. U., Ohunene, O. 
R., Chukwufumnanya, M. J., Oplekwu, R. I. and 
Obio, W. A. Anti-Diabetic Potentials of 
Vernonioside E Saponin; A Biochemical Study. 
Natural Volatiles and Essential Oils. 2021; 8(4): 
14234-14954. 

Magliano DJ, Sacre JW, Harding JL, Gregg 
EW, Zimmet PZ, Shaw JE. Young-onset type 2 
diabetes mellitus—Implications for morbidity 
and mortality. Nature Reviews Endocrinology. 
2020 Jun;16(6):321-31.e at diagnosis and 
duration of diabetes with morbidity and 
mortality among older adults. JAMA network 
Open. 2022 Sep 1;5(9):e2232766-. 

Bellary S, Kyrou I, Brown JE, Bailey CJ. Type 
2 diabetes mellitus in older adults: clinical 
considerations and management. Nature 
Reviews Endocrinology. 2021 Sep;17(9):534- 
48. 

Mishra S, Tiwari P, Yadav R, Patel PS. An 
extensive analysis of diseases associated with 
diabetes. Journal of Pharma Insights and 
Research. 2024 Jun 14;2(3):174-87. 

Barrett T, Jalaludin MY, Turan S, Hafez M, 
Shehadeh N, Novo Nordisk Pediatric Type 2 
Diabetes Global Expert Panel. Rapid 
progression of type 2 diabetes and related 
complications in children and young people—A 
literature review. Pediatric diabetes. 2020 
Mar;2 1(2): 158-72. 

Pastore I, Bolla AM, Montefusco L, Lunati 
ME, Rossi A, Assi E, Zuccotti GV, Fiorina P. 
The impact of diabetes mellitus on 
cardiovascular risk onset in children and 
adolescents. International journal of molecular 
sciences. 2020 Jul 12;21(14):4928. 

Crabtree T, Ogendo JJ, Vinogradova Y, 
Gordon J, Idris I. Intensive glycemic control 
and macrovascular, microvascular, 
hypoglycemia complications and mortality in 
older (age= 60years) or frail adults with type 2 
diabetes: a systematic review and meta-analysis 


from randomized controlled trial and 
observation studies. Expert Review of 
Endocrinology & Metabolism. 2022 May 


4517(3):255-67. 


38 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Mugo, 2024 
Orozco-Beltrán D, Navarro-Pérez J, Cebrián- 
Cuenca AM, Álvarez-Guisasola F, Caride- 
Miana E, Mora G, Quesada JA, López-Pineda 
A, Cardona-Llorens AF, Redón J, Gil-Guillen 
VF. The influence of hemoglobin A1c levels on 
cardiovascular events and all-cause mortality in 
people with diabetes over 70 years of age. A 
prospective study. Primary Care Diabetes. 
2020 Dec 1;14(6):678-84. 
Alum, E. U., Ugwu, O. P. C., Obeagu, E. I., Aja, 
P. M., Ugwu, C. N., Okon, M.B.Nutritional 
Care in Diabetes Mellitus: A Comprehensive 
Guide. International Journal of Innovative and 
Applied Research. 2023; 11(12):16-25. Article 
DOI: 10.58538/IJIAR/2057 DOI URL: 
http://dx.doi.org/ 10.58538/IJIAR/2057. 
Baek HS, Park JY, Yu J, Lee J, Yang Y, Ha J, 
Lee SH, Cho JH, Lim DJ, Kim HS. 
Characteristics of glycemic control and long- 
term complications in patients with young- 
onset type 2 diabetes. Endocrinology and 
Metabolism. 2022 Aug 29;37(4):641-51. 
Shah RD, Braffett BH, Tryggestad JB, Hughan 
KS, Dhaliwal R, Nadeau KJ, Katz LE, Gidding 
SS, TODAY Study Group. Cardiovascular risk 
factor progression in adolescents and young 
adults with youth-onset type 2 diabetes. 
Journal of Diabetes and its Complications. 2022 
Mar 1;36(3):108123. 
Serbis A, Giapros V, Tsamis K, Balomenou F, 
Galli-Tsinopoulou A, Siomou E. Beta cell 
dysfunction in youth-and adult-onset type 2 
diabetes: an extensive narrative review with a 
special focus on the role of nutrients. Nutrients. 
2023 May 7;15(9):2217. 
Bellary S, Kyrou I, Brown JE, Bailey CJ. Type 
2 diabetes mellitus in older adults: clinical 
considerations and management. Nature 
Reviews Endocrinology. 2021 Sep;17(9):534- 
48. 
Khadilkar A, Oza C. Glycaemic control in 
youth and young adults: challenges and 
solutions. Diabetes, metabolic syndrome and 
obesity: targets and therapy. 2022 Jan 1:121-9. 
Koufakis T, Grammatiki M, Kotsa K. Type 2 
diabetes management in people aged over 
seventy-five years: targets and treatment 
strategies. Maturitas. 2021 Jan 1; 143:118-26. 


This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original work is properly cited. 


www.idosr.or g 


19. 


20. 


21. 


22, 


23. 


24. 


25. 


Nanayakkara N, Curtis AJ, Heritier S, 
Gadowski AM, Pavkov ME, Kenealy T, Owens 
DR, Thomas RL, Song S, Wong J, Chan JC. 
Impact of age at type 2 diabetes mellitus 
diagnosis on mortality and vascular 
complications: systematic review and meta- 
analyses. Diabetologia. 2021 Feb; 64:275-87. 
Crabtree T, Ogendo JJ, Vinogradova Y, 
Gordon J, Idris I. Intensive glycemic control 
and macrovascular, microvascular, 
hypoglycemia complications and mortality in 
older (age= 60years) or frail adults with type 2 
diabetes: a systematic review and meta-analysis 
from randomized controlled trial and 
observation studies. Expert 
Endocrinology & Metabolism. 
4;17(3):255-67. 

Faselis C, Katsimardou A, Imprialos K, 
Deligkaris P, Kallistratos M, Dimitriadis K. 
Microvascular complications of type 2 diabetes 
mellitus. Current vascular pharmacology. 2020 
Mar 1;18(2):117-24. 

Jung W, Park J, Jang HR, Jeon J, Han K, Kim 
B, Yoon JM, Lim DH, Shin DW. Increased 
end-stage renal disease risk in age-related 
macular degeneration: a nationwide cohort 
study with 10-year follow-up. Scientific 
Reports. 2023 Jan 5;13(1):183. 

Ugwu, O. P.C., Alum, E. U., Okon, M. B., Aja, 
P. M., Obeagu, E. I. and Onyeneke, E. C. 


Review of 
2022 May 


Ethanol root extract and fractions 
of Sphenocentrum Jollyanum abrogate 
hyperglycemia and low body weight in 


Streptozotocin-induced diabetic Wistar albino 
Rats, RPS Pharmacy and Pharmacology Reports. 
2023;2,1- 

6.https://doi.org/ 10.1093/rpsppr/rqad010. 
Godfrey Ogochukwu Ezema, Ndukaku Yusuf 
Omeh, Egba Simeon Ikechukwu, Ejiofor C 
Agbo, Adachukwu Ada Ikeyiand Emmanuel 
Ifeanyi Obeagu. Evaluation of Biochemical 
Parameters of Patients with Type 2 Diabetes 
Mellitus Based on Age and Gender in 
Umuahia. Asian Journal of Dental and Health 
Sciences, 2023; 3(2):32-36 

Ugwu, O.P.C, Kungu, E., Inyangat, R., 
Obeagu, E. I, Alum, E. U., Okon, M. B. 
Subbarayan, S. and Sankarapandiyan, V. 
Exploring Indigenous Medicinal Plants for 
Managing Diabetes Mellitus in Uganda: 
Ethnobotanical Insights, Pharmacotherapeutic 
Strategies, and National Development 
Alignment. INOSR Experimental 
Sciences.2023;12(2):2 14-224. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


39 


Mugo, 2024 
https://doi.org/ 10.59298/INOSRES/2023/2.1 
7.1000. 

Chimaroke Onyeabo, Paul Anyiam Ndubuisi, 
Anthony Cemaluk Egbuonu, Prince Chimezie 
Odika, Simeon Ikechukwu Egba, Obedience 
Okon Nnana, Polycarp Nnacheta Okafor. 
Natural products-characterized Moringa 
oleifera leaves methanolic extractand anti- 
diabetic properties mechanisms of its fractions 
in streptozotocin-induced diabetic rats The 
Nigerian Journal of Pharmacy, 2022; 56(1) :18- 
29 

Ramsingh N, Lin HM, 
Ravona-Springer R, Livny A, Soleimani L, 
Bendlin BB, Meir MB, Heymann A, Sano M, 
Azuri J. Poor self-rated health is associated 
with faster cognitive decline and greater small 
vessel disease in older adults with type 2 
diabetes. Diabetes/Metabolism Research and 
Reviews. 2024 Jan;40(1):€3761. 

M.C. Udeh Sylvester, O.F.C. Nwodo, O.E. 
Yakubu, E.J. Parker, S. Egba, E. Anaduaka, 
V.S. Tatah, O.P. Ugwu, E.M. Ale, C.M. Ude 
and T.J. Iornenge. Effects of Methanol Extract 
of Gongronema latifolium Leaves on Glycaemic 
Responses to Carbohydrate Diets in 
Streptozotocin-induced Diabetic Rats. Journal 
of Biological Sciences, 2022; 22: 70-79. 

Ugwu, O. P. C., Alum, E. U. and Uhama, K. C. 
Dual Burden of Diabetes Mellitus and Malaria: 
Exploring the Role of Phytochemicals and 
Vitamins in Disease Management. Research 
Invention Journal of Research in Medical 
Sciences. 2024; 3(2):38-49. 

Alum, E. U., Ugwu, O. P. C., Obeagu, E. I. 
Beyond Pregnancy: Understanding the Long- 
Term Implications of Gestational Diabetes 
Mellitus.INOSR Scientific Research. 2024; 
11(1):63- 
71.https://doi.org/10.59298/INOSRSR/2024/ 
1.1.16371 


Ouyang Y, 


Çakmak G, Ganidağlı S, Efendioğlu EM, 
Öztürk E, Öztürk ZA. Do long-term 
complications of type 2 diabetes increase 


susceptibility to geriatric syndromes in older 
adults? Medicina. 2021 Sep 15;57(9):968. 
Alum, E. U., Ugwu, O. P. C., Obeagu, E. I. 
Beyond Pregnancy: Understanding the Long- 
Term Implications of Gestational Diabetes 
Mellitus. INOSR Scientific Research. 2024; 
11(1):63- 
71.https://doi.org/10.59298/INOSRSR/2024/ 
1.1.16371 


This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original work is properly cited. 


www.idosr.org 


33. 


34. 


Stavrinou PS, Aphamis G, Pantzaris M, Sakkas 
GK, Giannaki CD. Exploring the associations 
between functional capacity, cognitive function 
and well-being in older adults. Life. 2022 Jul 
13;12(7):1042. 

Care D. Standards of Care in Diabetes—2023. 
Diabetes care. 2023;46:S1-267. 


35. 


36. 


Mugo, 2024 

Ernawati U, Wihastuti TA, Utami YW. 
Effectiveness of diabetes self-management 
education (DSME) in type 2 diabetes mellitus 
(T2DM) patients: Systematic literature review. 
Journal of Public Health Research. 2021 Apr 
14;10(2):jphr-2021. 

Strain WD, Down S, Brown P, Puttanna A, 
Sinclair A. Diabetes and frailty: an expert 
consensus statement on the management of 
older adults with type 2 diabetes. Diabetes 
Therapy. 2021 May;12(5):1227-47. 


This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 


any medium, provided the original work is properly cited. 


